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O R G A N I C  P R E P A R A T I O N S  AND P R O C E D U R E S  I N T .  5 ( 5 ) ,  215-217 (1973) 

A NEW SYNTHESIS OF NORADAMANTANE 

John S. Wishnok 
Department of Chemistry 

Boston University 
Boston, Massachusetts 02215 

and Paul v. R. Schleyer 
Department: of Chemistry 
Princeton University 

Princeton, New Jersey 08540 

Rearrangement of polycyclic hydrocarbons with the appropriate number 

of atoms, in the presence of a vigorous Lewis-acid catalyst, has proved 

to be an extremely useful route to adamantanes (I)' and to noradamantane (II).a 

U 

We now report 

net reduction 

In 1967, 

I 

an interesting new preparatim 

of the precursor occurs during 

of noradamantane, in which a 

the transformation. 

Nickon, Pandit, and Williams' described a reaction in which 

deltacyclane (111) was converted to a noradamantol (IV) by the action of 

sulfuric acid. 

We have now discovered that this reaction system can be manipulated to 
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y i e l d  any of t h r e e  d i f f e r e n t  compounds, i n c l u d i n g  noradamantane, as  t h e  

major product.’ The p u r i t y  of t h e  noradamantane t h u s  obta ined ,  w i t h  no 

a d d i t i o n a l  p u r i f i c a t i o n ,  w a s  g r e a t e r  than 99% (by f lame-ionizat ion g .c . ) .  

Acceptable y i e l d s  of I1 i n  t h i s  system requi red  t h e  presence of pentane,  

a p p a r e n t l y  as a hydride donor. ’ 
The reduct ion  (from C9H12 t o  C9HI4) i s  apparent ly  t h e  r e s u l t  of t h e  

i n i t i a l  p ro tona t ion  of I11 and t h e  subsequent a b s t r a c t i o n  of a hydr ide  ion  

by a noradamantyl c a t i o n  a f t e r  rearrangement. Since I1 i s  i n e r t  toward 

s u l f u r i c  a c i d , ’  t h i s  hydrocarbon i s  removed from t h e  r e a c t i o n  as soon as  

i t  i s  formed, and i s  then p a r t i t i o n e d  i n t o  t h e  pentane l a y e r .  A hydride- 

t r a n s f e r  equi l ibr ium between v a r i o u s  noradamantyl c a t i o n s ,  w i t h  norada- 

mantane as an in te rmedia te ,  has  been shown t o  occur i n  t h e  absence of 

pentane,’ bu t  t h e  d e t a i l s  of t h e  t r a n s f e r  mechanism are s t i l l  unknown. 

Acknowledgements: This  i n v e s t i g a t i o n  w a s  supported by P u b l i c  Heal th  
S e r v i c e  P o s t d o c t o r a l  Fellowship No. CA-38,009 ( t o  J.S.W.) from t h e  
Nat iona l  Cancer I n s t i t u t e .  

EXPERIMENTAL 

Deltacyclane6 (10 g) i n  pentane (50 ml) w a s  added t o  60 m l  of 96% 

s u l f u r i c  a c i d  a t  room temperature  and t h e  mixture  w a s  s t i r r e d  mechanical ly  

a t  high speed f o r  two hours .  (S ince  t h e  r e a c t i o n  i s  heterogeneous,  t h e  

s t i r r i n g  must be s u f f i c i e n t l y  v igorous  t o  a s s u r e  maximum c o n t a c t  between 

t h e  immiscible s u l f u r i c  a c i d  and pentane l a y e r s . )  The l a y e r s  w e r e  

allowed t o  s e p a r a t e  and t h e  pentane l a y e r  w a s  taken up w i t h  a p i p e t t e  and 

then evaporated,  l eav ing  3 . 9  g of v i r t u a l l y  pure noradamantane. An 

a d d i t i o n a l  50 m l  of pentane w a s  added t o  t h e  a c i d  l a y e r  and s t i r r i n g  w a s  

cont inued f o r  3 hours  a f t e r  which t h e  l a y e r s  w e r e  separa ted  again.  This  

procedure w a s  repea ted  t h r e e  t i m e s  over  a 10  hour per iod  and l e d  u l t i -  

mately t o  a t o t a l  y i e l d  of noradamantane of about  50%. A s i n g l e  sub- 
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A'NEW SYNTHESIS OF NORADAMANTANE 

limation slight warming at full aspirator vacuum gave material of mp 203- 

204" that showed only one peak on flame-ionization gas chromatography and 

that was identical in all respects with noradamantane obtained 

established methods.' 
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